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Background: The change in lithogenicity of bile, increased stasis of bile and decreased gall
bladder emptying are the possible reasons for an increased risk of gall stones during pregnancy.
However, biliary interventions during pregnancy are associated with risks to both the pregnancy
and developing fetus. ERC under ﬂuoroscopic control as gold standard is associated with higher
risk of premature labor and teratogenity.
Methods and patient: We performed transabdominal ultra-sound guided ERC in one patient in
the second trimenon with gall stones. While the hilus area is observed by ultrasound, the papilla
is carefully cannulated with a guidewire. A contrast agent is applied in the common bile duct
(CBD) via the guide-wire of conventional duodenoscope.
Results: A rather small stone obstructing the common bile duct was visualized. To keep the
invasiveness of this procedure to an absolute minimum at this time sphincterotomy with subsequent
stone extraction were postponed after delivery and we decided to decompress the bile duct with a
plastic stent. There were no complications due to the procedure. Bile ﬂow was observed.
Conclusion: The exposure to radiation raises a problem in pregnant women because radiation is a
possible risk for fetal disorders or premature labor, depending of the trimenon. For pregnant
patients with symptomatic obstruction current guidelines recommend treatment by ERCP but with
minimal exposure to radiation. This case report demonstrates a feasible alternative without
ﬂuoroscopy to the conventional ﬂuoroscopic ERC in pregnant woman.
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1. Background Gallstone disease is common during pregnancy. Fortunately
a large proportion of patients with gallstone disease are
asymptomatic and do not require any treatment. The treatment of gallstone-related complications during
pregnancy is similar to that in the non-pregnancy state.
However, any interventions during pregnancy are asso-
ciated with risk to both the pregnancy and the
developing fetus. The main concerns are radiation exposure and interven-
tions which are potentially harm to the pregnancy and
the developing fetus. Non-radiation endoscopic biliary
interventions have been reported to be effective without
increasing the risk.
2. Strengths and limitations of standard
procedure/device ERCP under ﬂuoroscopy is the gold standard for treat-
ment of bile duct diseases, but during pregnancy ﬂuoro-
scopy is associated with higher risk of premature labor
and teratogenicity.
3. Potential beneﬁt of the proposed
procedure/device Ultrasound-guided ERC might allow sufﬁcient imaging of
the bile duct and might avoid radiation exposure.
4. Materials High-end ultrasound platforms; EUB-7500 HV, HI vision
Preirus and Ascendus; Hitachi Medical Systems, Wiesbaden,
Germany. SonoVues Bracco Imaging, Konstanz, Germany.
 Endoscope: Fuji ED530XT8; Fujiﬁlm, Tokyo, Japan.
 Plastic stent: Straight 8.5 Fr Stent, 5 cm; Cook Medical,
Winston-Salem, NC, USA.
 Guide wire: Cook Medical, Winston-Salem, NC, USA.
5. Endoscopic procedure The procedure was performed under deep sedation with
propofol. The pregnant patient in the second trimenon is
in a supine position. First a conventional duodenoscope is
advanced into the duodenum. At the same time a second examiner performs an
ultrasound with an intercostal view on the hilum of the
liver and the bile duct. The papilla is carefully cannulated with a guide-wire.
Selective advancement of the guide-wire in the bile duct
is conﬁrmed and controlled by ultrasound. Ultrasound contrast agent (5 mL) was administered via
the ERCP catheter. Transabdominal US enabled visualiza-
tion of the contrast agent in the CBD. A rather small stone obstructing the common bile duct
was visualized. To keep the invasiveness of this proce-
dure to an absolute minimum at this time sphincterot-
omy with subsequent stone extraction were postponed
after delivery and we decided to decompress the bile
duct with a plastic stent. After conﬁrming the correct position of the guidewire by
ultrasound a plastic stent is carefully advanced. The
success can be noticed by bile ﬂow in the duodenum.
6. Discussion
Pregnancy is associated with a higher risk of bile cholesterol
stone formation and bile duct stones [1,2]. Pregnant women
show impaired emptying of the gall bladder that is reduced
by about 30% [3].
Incomplete emptying of the gallbladder and consecutive
large residual volume may cause retention of cholesterol
crystals, a prerequisite for cholesterol-gallstone formation [4].
To date, data on the management of common bile duct
obstruction in pregnancy are scarce. Since ERCP is a risky
procedure and should therefore be postponed in the second
and third trimenon, if possible [5,6]. Only recently, the ﬁrst
experience in intraductal application of a US contrast agent
during ERCP was reported [3]. Sharma and Maharshi [5]
described a two-step procedure with biliary sphincterotomy
and stenting without ﬂuoroscopy or US assistance as a ﬁrst
step and deﬁnitive ERCP with stone extraction after deliv-
ery. In another series, selective deep cannulation was
performed and conﬁrmed by the aspiration and/or direct
visualization of the bile the appearance of bile in the
catheter that was considered to demonstrate correct can-
nulation of the bile duct [7]. However, we encourage
ultrasound-guided ERCP as it might be safer and allows
clear imaging of the biliary tree, without radiographic
guidance. Intraductal application of ultrasound contrast
medium can further enhance imaging and allow visualiza-
tion of biliary pathologic conditions. In ERCP during preg-
nancy the more widespread use of ultrasound guidance is
recommended, especially in the ﬁrst and second trimenon.
7. Take-home messages ERCP appears to be a safe procedure for pregnant
women. However, it is necessary to minimize radiation
exposure and the time of the procedure should be
performed by experienced endoscopists only with a
minimum of radiation exposure. Ultrasound guided ERCP might completely avoid ﬂuoro-
scopic imaging.
11Trans-Abdominal Ultrasound Guided ERC Additional application of intraductal ultrasound contrast
medium might further enhance visualization of biliary
pathologies. We recommend to apply ERC for biliary stenting and
postpone subsequent clearance after deliveries.
8. Scripted voiceoverVoiceover text
Here we demonstrate the case of a pregnant woman with
jaundice due to bile duct stones. We use ultrasound-
guided ERC to avoid ﬂuoroscopy. First the common bile
duct is cannulated with a sphincterotome. To conﬁrm
access, 1 mL ultrasound contrast dye is injected through
the catheter. Now contrast enhanced ultrasound provides
detailed imaging of the biliary tree. The arrows point out
several ﬁlling defects that represent multiple small
stones. In a next step the guide wire is advanced into the
common bile duct.
Again ultrasound allows excellent guidance: you see the
advancement of the tip of the guide wire into the left
hepatic duct.
During pregnancy interventions should be as short as
possible with minimized invasiveness. Therefore, this
time we just place a plastic stent for decompression of
the CBD. ERC with sphincterotomy and subsequent stone
clearance are postponed after delivery. In the present
case ultrasound guidance allowed to omit ﬂuoroscopy
completely.
ERCP appears to be a safe procedure for pregnant women.
However, it is necessary to minimize radiation exposure
and the time of the procedure. It should be performed by
experienced endoscopists only with a minimum of
radiation exposure. Ultrasound guided ERCP might
completely avoid ﬂuoroscopic imaging. Additional
application of intraductal ultrasound contrast medium
might further enhance visualization of biliary pathologies.
We recommend applying ERC for biliary stenting and
postpone subsequent clearance after deliveries.Conﬂict of interest
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